Background
Background Several factors are Several factors are thoughtto influence resource use and thoughtto influence resource use and costs in treating schizophrenia. costs in treating schizophrenia.
Aims Aims To assess the relative impact of
To assess the relative impact of non-adherence and other factors non-adherence and other factors associated with resource use and costs associated with resource use and costs incurred by people with schizophrenia. incurred by people with schizophrenia.
Method Method Secondary analyses were
Secondary analyses were made of data from a1994 national survey made of data from a1994 national survey of psychiatric morbidity among adults of psychiatric morbidity among adults living in institutions in the UK. Factors living in institutions in the UK. Factors potentially relating to resource use and potentially relating to resource use and costs were examined using two-part costs were examined using two-part models. models.
Results

Results Patients who failed to adhere to
Patients who failed to adhere to their medication regimen were over onetheir medication regimen were over oneand-a-half times as likely as patients who and-a-half times as likely as patients who did adhere to itto report use of in-patient did adhere to itto report use of in-patient services.Non-adherence is one of the services.Non-adherence is one of the most significant factors in increasing most significant factors in increasing externalservicecosts, byafactorofalmost externalservicecosts, byafactorofalmost 3.Non-adherence predicted an excess 3.Non-adherence predicted an excess annual cost per patient of approximately annual cost per patient of approximately »2500 for in-patient services and over »2500 for in-patient services and over »5000 for total service use. »5000 for total service use.
Conclusions Conclusions Resource use and costs
Resource use and costs are influenced by various factors. are influenced by various factors. Medication non-adherence consistently Medication non-adherence consistently exhibits an association with higher costs. exhibits an association with higher costs. Further important factors are patient Further important factors are patient needs and the ability of the system to needs and the ability of the system to address them. address them.
Non-adherence to medication regimens is Non-adherence to medication regimens is believed to increase the probability of rebelieved to increase the probability of relapse in patients with schizophrenia and lapse in patients with schizophrenia and to contribute significantly to costs. Weiden to contribute significantly to costs. Weiden & & Olfson (1995) estimated that non- Olfson (1995) estimated that nonadherence accounts for approximately adherence accounts for approximately 40% of rehospitalisation costs for patients 40% of rehospitalisation costs for patients with schizophrenia in the 2 years after their with schizophrenia in the 2 years after their discharge from in-patient treatment. Also, discharge from in-patient treatment. Also, given that 25% to 80% of patients at some given that 25% to 80% of patients at some point in their treatment fail to take their point in their treatment fail to take their medication correctly (Battaglia, 2001 ; medication correctly (Battaglia, 2001; Conley & Kelly, 2001) , the system-wide Conley & Kelly, 2001) , the system-wide costs of non-adherence could be substancosts of non-adherence could be substantial. Hughes tial. Hughes et al et al (2001) highlighted the (2001) highlighted the need for more information on the conseneed for more information on the consequences of non-adherence, to allow ecoquences of non-adherence, to allow economic evaluations to reflect its potential nomic evaluations to reflect its potential impact. impact.
Patients who do not take their mediPatients who do not take their medication are likely to require more treatment cation are likely to require more treatment and support from a range of services. Sevand support from a range of services. Several other factors are thought to be assoeral other factors are thought to be associated with resource use and costs, but ciated with resource use and costs, but little is known about their relative impacts. little is known about their relative impacts. The objectives of this study are to identify The objectives of this study are to identify patient, medication and environmental facpatient, medication and environmental factors associated with the costs of supporting tors associated with the costs of supporting people with schizophrenia. In particular, people with schizophrenia. In particular, we seek to gain information on the nature we seek to gain information on the nature of the relationship between non-adherence of the relationship between non-adherence and resource use. and resource use.
METHOD METHOD
Study sample Study sample
In 1993 and 1994 the Office of Population In 1993 and 1994 the Office of Population Censuses and Surveys (OPCS; now the Censuses and Surveys (OPCS; now the Office for National Statistics) conducted a Office for National Statistics) conducted a number of cross-sectional epidemiological number of cross-sectional epidemiological surveys of psychiatric morbidity among surveys of psychiatric morbidity among adults living in Great Britain. For the preadults living in Great Britain. For the present analysis we used data from the survey sent analysis we used data from the survey report on adults living in institutions bereport on adults living in institutions between April and July 1994 (Meltzer tween April and July 1994 (Meltzer et al et al, , 1996) . A sampling fraction was applied 1996). A sampling fraction was applied to each of the following categories for to each of the following categories for institutions that accommodate people with institutions that accommodate people with mental illness: residential accommodation; mental illness: residential accommodation; National Health Service accommodation; National Health Service accommodation; private hospitals, homes and clinics; and unprivate hospitals, homes and clinics; and unregistered accommodation. The survey data registered accommodation. The survey data for these analyses were provided by the UK for these analyses were provided by the UK Data Archive (http://www.data-archive. Data Archive (http://www.data-archive. ac.uk). We included in the analyses all ac.uk). We included in the analyses all patients who, at the time of the survey, repatients who, at the time of the survey, reported that they had been prescribed antiported that they had been prescribed antipsychotic medication. No other inclusion psychotic medication. No other inclusion or exclusion criterion was applied in selector exclusion criterion was applied in selecting sample members. This gave a study ing sample members. This gave a study sample of 658 people. sample of 658 people.
Non-adherence measurement Non-adherence measurement
Adherence has been defined as 'the extent Adherence has been defined as 'the extent to which a person's behaviour coincides to which a person's behaviour coincides with medical or health advice' (Haynes, with medical or health advice' (Haynes, 1979) or 'the degree of conformity between 1979) or 'the degree of conformity between treatment behaviour and treatment stantreatment behaviour and treatment standards' (Gaebel, 1997) . The assessment of dards ' (Gaebel, 1997) . The assessment of non-adherence in our study was based on non-adherence in our study was based on self-report by survey respondents. The self-report by survey respondents. The assessment related to current medications assessment related to current medications only and was based on survey responses only and was based on survey responses to two questions: 'Do you sometimes not to two questions: 'Do you sometimes not take your medications even though you take your medications even though you should?' 'Do you sometimes take more should?' 'Do you sometimes take more medication/pills than the stated dose?' In medication/pills than the stated dose?' In the analyses that follow, we do not make the analyses that follow, we do not make a distinction between those who delibera distinction between those who deliberately did not take their medication and ately did not take their medication and those who forgot to take it. Because we those who forgot to take it. Because we relied on self-reported information, it is relied on self-reported information, it is likely that patients who were unaware of likely that patients who were unaware of mistakes they were making in their medimistakes they were making in their medication regimen have been incorrectly classication regimen have been incorrectly classified as being adherent; our analyses may fied as being adherent; our analyses may thus underestimate the prevalence of nonthus underestimate the prevalence of nonadherence 'for any reason'. adherence 'for any reason'.
Cost measurement Cost measurement
Data on the frequency of use of in-patient Data on the frequency of use of in-patient care, out-patient care, external services (incare, out-patient care, external services (including services provided by community cluding services provided by community psychiatric nurses, occupational therapists, psychiatric nurses, occupational therapists, social workers, community psychiatrists, social workers, community psychiatrists, home helps and volunteer workers), day home helps and volunteer workers), day care and sheltered employment for the percare and sheltered employment for the period of 1 year were available from the suriod of 1 year were available from the survey. Data for general practitioner services vey. Data for general practitioner services related to a 2-week period. related to a 2-week period.
for mental health reasons in the past year, for mental health reasons in the past year, self-reported use of illegal drugs (drug misself-reported use of illegal drugs (drug misuse), self-reported misuse of alcohol, level use), self-reported misuse of alcohol, level of support from family or friends, and of support from family or friends, and familiarity with medication. The data familiarity with medication. The data allowed us to identify patients from ethnic allowed us to identify patients from ethnic minorities but did not allow differentiation minorities but did not allow differentiation between White ethnic groups. between White ethnic groups.
Levels of general health were reported Levels of general health were reported by patients on a five-point scale which we by patients on a five-point scale which we collapsed to three levels: very good/good, collapsed to three levels: very good/good, average and poor/very poor. Identifying average and poor/very poor. Identifying those who had psychotic disorders involved those who had psychotic disorders involved asking patients what was the matter with asking patients what was the matter with them, asking staff what was the matter with them, asking staff what was the matter with the patient, asking residents and carers the patient, asking residents and carers whether the patient was taking antipsychowhether the patient was taking antipsychotics or receiving antipsychotic injections, tics or receiving antipsychotic injections, and establishing whether patients had had and establishing whether patients had had contact with any health care professional contact with any health care professional for treatment of a psychotic illness. Severity for treatment of a psychotic illness. Severity of neurosis was based on the Revised Clinof neurosis was based on the Revised Clinical Interview Schedule (CIS-R, Lewis ical Interview Schedule (CIS-R, Lewis et al et al, , 1992) , a standardised instrument for asses-1992), a standardised instrument for assessing symptom prevalence and severity in sing symptom prevalence and severity in minor psychiatric disorders. Although minor psychiatric disorders. Although administered by non-clinicians, the CIS-R administered by non-clinicians, the CIS-R has been shown to correlate closely with has been shown to correlate closely with standard clinical assessments (Lewis standard clinical assessments (Lewis et al et al, , 1992) . Support from an adult to whom 1992). Support from an adult to whom the patient feels close was gauged from the patient feels close was gauged from the question: 'How many adults who live/ the question: 'How many adults who live/ are staying here with you do you feel close are staying here with you do you feel close to?' Medication familiarity was represented to?' Medication familiarity was represented by a duration of medication greater than by a duration of medication greater than 2 years. 2 years.
A variable was created to identify the A variable was created to identify the sample from which each patient was sample from which each patient was drawn, differentiating people living in hosdrawn, differentiating people living in hospitals from those in 'other' settings (residenpitals from those in 'other' settings (residential care homes, group homes or hostels). tial care homes, group homes or hostels). With regard to in-patient service use, paWith regard to in-patient service use, patients resident in hospital were asked about tients resident in hospital were asked about visits to hospitals other than the one in visits to hospitals other than the one in which they lived. which they lived. In order to prevent biases in the sample In order to prevent biases in the sample and to minimise the loss of degrees of and to minimise the loss of degrees of freedom, missing values for the variables freedom, missing values for the variables potentially associated with costs were potentially associated with costs were replaced using multiple imputation as replaced using multiple imputation as described by and Little & described by and Little & Rubin (1987) . The procedure uses observed Rubin (1987) . The procedure uses observed data multiple times to estimate missing data multiple times to estimate missing data, creating equally plausible versions of data, creating equally plausible versions of the complete data. Each of the data-sets is the complete data. Each of the data-sets is then analysed, and the results combined then analysed, and the results combined using Rubin's rules for scalar estimands using Rubin's rules for scalar estimands (Rubin, 1987) to produce one set of (Rubin, 1987) to produce one set of estimates and standard errors that estimates and standard errors that incorporate missing-data uncertainty. We incorporate missing-data uncertainty. We carried out this procedure using the NORM carried out this procedure using the NORM software (Version 2 for Windows; Schafer, software (Version 2 for Windows; , which creates multiple imputations 1999), which creates multiple imputations by a data augmentation algorithm, a special by a data augmentation algorithm, a special kind of Markov chain Monte Carlo techkind of Markov chain Monte Carlo technique. noted that if the pronique. noted that if the proportion of data missing is relatively low, portion of data missing is relatively low, five imputations suffice to achieve efficient five imputations suffice to achieve efficient estimations of changes in the standard estimations of changes in the standard errors of parameters. This is the number errors of parameters. This is the number of imputations we have used. Imputed of imputations we have used. Imputed values were restricted to the observed range values were restricted to the observed range of values in the data. of values in the data.
Statistical analyses Statistical analyses
Each of the five data-sets was analysed Each of the five data-sets was analysed as follows. A generalised linear model as follows. A generalised linear model (GLM) was used to test patient, medication (GLM) was used to test patient, medication and environmental factors for their associaand environmental factors for their association with total costs. With respect to intion with total costs. With respect to inpatient and external service use costs, a patient and external service use costs, a significant proportion of the study popusignificant proportion of the study population did not use these services and so a lation did not use these services and so a two-part model was used: the first part two-part model was used: the first part modelled the probability that costs were inmodelled the probability that costs were incurred, and the second part modelled the curred, and the second part modelled the intensity of costs among those who did intensity of costs among those who did use the services (Mullahy, 1998) . The probuse the services (Mullahy, 1998) . The probability that costs were incurred was estiability that costs were incurred was estimated with a logit model, whereas the mated with a logit model, whereas the estimation of the intensity of costs was estimation of the intensity of costs was based on a GLM. Within the GLM a link based on a GLM. Within the GLM a link function can be specified to allow the estifunction can be specified to allow the estimates of the parameters to be directly demates of the parameters to be directly derived in the linear scale, and the algorithm rived in the linear scale, and the algorithm outlined by Manning & Mullahy (2001) outlined by Manning & Mullahy (2001) was used to select the distributional form was used to select the distributional form of the GLM based on an extension of the of the GLM based on an extension of the Park test. In all models, factors achieving Park test. In all models, factors achieving significance at the 0.05 level were deemed significance at the 0.05 level were deemed statistically significant. These analyses were statistically significant. These analyses were performed using STATA version 7 data performed using STATA version 7 data analysis software (STATA, 2001) . analysis software (STATA, 2001) .
Predicted costs were derived for each of Predicted costs were derived for each of the three cost outcomes: in-patient service the three cost outcomes: in-patient service costs, external service costs and total costs. costs, external service costs and total costs. For in-patient and external services costs, For in-patient and external services costs, the predictions were estimated as the the predictions were estimated as the product of the estimated probability of product of the estimated probability of use and the expected intensity of costs. use and the expected intensity of costs. We calculated the predicted costs for a We calculated the predicted costs for a hypothetical case and then repeated the eshypothetical case and then repeated the estimation for the same case with each of a timation for the same case with each of a number of single changes in other factors. number of single changes in other factors. In order to estimate the confidence intervals In order to estimate the confidence intervals around these predictions, a bootstrapping around these predictions, a bootstrapping algorithm, incorporating 1000 repetitions, algorithm, incorporating 1000 repetitions, was used. This allowed us to obtain estiwas used. This allowed us to obtain estimates of the standard error around each mates of the standard error around each of the predictions. of the predictions.
Each of the parameters estimated from Each of the parameters estimated from the five data-sets -odds ratios and cothe five data-sets -odds ratios and coefficients from the logit and generalised efficients from the logit and generalised linear models, and estimates of the linear models, and estimates of the predicted costs -were then combined in predicted costs -were then combined in NORM, as described above, to arrive at NORM, as described above, to arrive at one set of estimates. one set of estimates.
RESULTS RESULTS
At the time of the survey from which we At the time of the survey from which we obtained our data, 658 patients were taking obtained our data, 658 patients were taking antipsychotic medication. Table 1 provides antipsychotic medication. Table 1 provides demographic statistics comparing patients demographic statistics comparing patients resident in hospital with those in other resident in hospital with those in other types of institutions. The rate of reported types of institutions. The rate of reported non-adherence was lower in the subsample non-adherence was lower in the subsample of patients resident in hospital (11.2%) of patients resident in hospital (11.2%) compared with patients in other types of compared with patients in other types of institutions (21.2%). As noted above, institutions (21.2%). As noted above, these percentages are likely to be underthese percentages are likely to be underestimates, because they do not measure estimates, because they do not measure non-adherence of which the patient is non-adherence of which the patient is unaware, and do not address the problem unaware, and do not address the problem of deliberate misreporting. of deliberate misreporting.
In-patient services In-patient services
The mean observed in-patient cost was The mean observed in-patient cost was £7487 per annum. The results of the two-£7487 per annum. The results of the twopart model looking at factors associated part model looking at factors associated with in-patient service use and costs are with in-patient service use and costs are presented in Tables 2 and 3 . A total of presented in Tables 2 and 3 . A total of 151 patients reported an in-patient stay in 151 patients reported an in-patient stay in the past year. The use of in-patient services the past year. The use of in-patient services was significantly associated with living in a was significantly associated with living in a residential care home, group home or hosresidential care home, group home or hostel; membership of an ethnic minority tel; membership of an ethnic minority group; non-adherence to medication regigroup; non-adherence to medication regimen; and having been prescribed an antimen; and having been prescribed an antipsychotic medication for less than 2 years. psychotic medication for less than 2 years. Patients identified as belonging to an Patients identified as belonging to an ethnic minority were two-and-a-half ethnic minority were two-and-a-half times as likely to have used in-patient times as likely to have used in-patient services. Those living in a residential care services. Those living in a residential care home, group home or hostel were over home, group home or hostel were over one-andone-and-a-half times as likely to report a-half times as likely to report use of use of in-patient services compared with in-patient services compared with hospital residents, as were patients reporthospital residents, as were patients reporting non-adherence as compared with those ing non-adherence as compared with those reporting adherence, reporting adherence, and those who had and those who had been taking medica been taking medication for less than 2 years tion for less than 2 years compared with those taking medication for compared with those taking medication for 2 or more years. 2 or more years. Among those using in-patient services, Among those using in-patient services, the only factor found to approach a statistithe only factor found to approach a statistically significant association with in-patient cally significant association with in-patient costs was ethnicity. Non-White patients costs was ethnicity. Non-White patients reported greater costs than White patients. reported greater costs than White patients. This observed association, however, was This observed association, however, was based on a small sample of non-White pabased on a small sample of non-White patients ( tients (n n¼18). Figure 1 illustrates overall 18). Figure 1 illustrates overall in-patient costs for different case types dein-patient costs for different case types derived by multiplying the expected probabilrived by multiplying the expected probability and intensity of use of the service. ity and intensity of use of the service. Ethnicity clearly has a major effect on Ethnicity clearly has a major effect on inin-patient costs: non-White patients are patient costs: non-White patients are predicted to incur costs of approximately predicted to incur costs of approximately £7000 more per annum. Patients reporting £7000 more per annum. Patients reporting non-adherence are predicted to have excess non-adherence are predicted to have excess in-patient costs of approximately £2500 per in-patient costs of approximately £2500 per year. year.
External services External services
The mean observed annual cost of external The mean observed annual cost of external services was £904. There was no reported services was £904. There was no reported use of external services by hospital resiuse of external services by hospital residents. Use of external services was signifidents. Use of external services was significantly associated with screening positive cantly associated with screening positive for schizophrenia or related disorders, ethfor schizophrenia or related disorders, ethnicity, the CIS-R score, non-adherence to nicity, the CIS-R score, non-adherence to medication regimen and length of time on medication regimen and length of time on medication (Table 4) . Patients who medication (Table 4) . Patients who screened positive for schizophrenia or rescreened positive for schizophrenia or related disorders were less likely to use exterlated disorders were less likely to use external services compared with those who did nal services compared with those who did not screen positive. Similarly, non-White not screen positive. Similarly, non-White patients were significantly less likely to patients were significantly less likely to use external services as compared with use external services as compared with White patients. Increases in the severity of White patients. Increases in the severity of neurosis were associated with a lower likeneurosis were associated with a lower likelihood of external service use. Patients who lihood of external service use. Patients who were non-adherent or who had been taking were non-adherent or who had been taking 511 511 medication for 2 or more years were in each medication for 2 or more years were in each case over two-and-a-half times more likely case over two-and-a-half times more likely to use external services compared with pato use external services compared with patients who were adherent and those who tients who were adherent and those who had been taking medication for less than had been taking medication for less than 2 years, respectively. 2 years, respectively. Analysis of the factors associated with Analysis of the factors associated with the cost of external services was based on the cost of external services was based on a sample of 251 patients who had used these a sample of 251 patients who had used these services in the past 12 months (Table 5) . services in the past 12 months (Table 5) . Patients who reported illegal drug use inPatients who reported illegal drug use incurred significantly lower costs if they had curred significantly lower costs if they had accessed external services. Taking mediaccessed external services. Taking medication for 2 or more years was also statistication for 2 or more years was also statistically significant in its association with cally significant in its association with increased external service use costs. Even increased external service use costs. Even though non-adherence increases the likelithough non-adherence increases the likelihood of use of external services, the volume hood of use of external services, the volume of use is lower, other things being equal. of use is lower, other things being equal. Indeed, the product of probability and Indeed, the product of probability and intensity of use suggests that non-adherence intensity of use suggests that non-adherence is the most significant factor in increasing is the most significant factor in increasing external service use costs, whereas costs external service use costs, whereas costs are substantially lower for patients taking are substantially lower for patients taking medication for less than 2 years (Fig. 2) . medication for less than 2 years (Fig. 2) .
Total costs Total costs
The final model, a single GLM, examined The final model, a single GLM, examined factors associated with the total costs of factors associated with the total costs of all services (Table 6, Fig. 3 ). The mean all services (Table 6, Fig. 3 ). The mean observed total cost was £33 795 per anobserved total cost was £33 795 per annum. Type of residence was found to be num. Type of residence was found to be statistically significant: people living in resistatistically significant: people living in residential care homes, group homes or hostels dential care homes, group homes or hostels incurred significantly lower total costs than incurred significantly lower total costs than hospital residents. Borderline statistical hospital residents. Borderline statistical significance was observed for the effect of significance was observed for the effect of non-adherence to medication regimen non-adherence to medication regimen ( (P P¼0.059) and length of time on medi-0.059) and length of time on medication ( cation (P P¼0.06). Patients who did not ad-0.06). Patients who did not adhere to their medication regimen incurred here to their medication regimen incurred higher total costs than those who did, and higher total costs than those who did, and those taking medication for 2 or more years those taking medication for 2 or more years incurred higher total costs than those takincurred higher total costs than those taking medication for less than 2 years. Preing medication for less than 2 years. Predicted total costs for residents of care dicted total costs for residents of care homes, group homes and hostels are less homes, group homes and hostels are less than half of the amount for hospital resithan half of the amount for hospital residents. Predicted excess total service use dents. Predicted excess total service use costs for patients reporting non-adherence costs for patients reporting non-adherence is over £5000 per year. is over £5000 per year.
DISCUSSION DISCUSSION
Patterns of resource use and costs are assoPatterns of resource use and costs are associated with a range of patient characterisciated with a range of patient characteristics, but differ by service type. Only tics, but differ by service type. Only medication non-adherence appears to exmedication non-adherence appears to exhibit a consistent association with greater hibit a consistent association with greater resource use, and is a key factor in the use resource use, and is a key factor in the use of in-patient and external services. of in-patient and external services.
Important factors appear to relate to Important factors appear to relate to the degree of needs of the patient and the degree of needs of the patient and the ability of the system to address them. the ability of the system to address them. general health, resident in hospital, adheres to medication, no drug or alcohol misuse, lives with adult to whom general health, resident in hospital, adheres to medication, no drug or alcohol misuse, lives with adult to whom he feels close, and on medication for he feels close, and on medication for 4 42 years; B, medication non-adherence; C, resident in hostel or group 2 years; B, medication non-adherence; C, resident in hostel or group home; D, non-White; E, does not live with adult to whom he/she feels close; F, age 30 years; G, medication for home; D, non-White; E, does not live with adult to whom he/she feels close; F, age 30 years; G, medication for 5 52 years.Vertical bars show 95% CIs. 2 years.Vertical bars show 95% CIs.
512
For example, after standardising for severFor example, after standardising for severity of neurosis, illegal drug use and other ity of neurosis, illegal drug use and other factors, the use of in-patient services and factors, the use of in-patient services and the costs incurred as a result of use were the costs incurred as a result of use were associated with being from an ethnic minassociated with being from an ethnic minority. Also, patients taking medication for ority. Also, patients taking medication for a significant length of time tended to a significant length of time tended to make greater use of external services but make greater use of external services but were less likely to require in-patient serwere less likely to require in-patient services. The total cost of all services used vices. The total cost of all services used was strongly associated with residence in was strongly associated with residence in hospital. hospital.
Limitations Limitations
The cross-sectional nature of the PsychiThe cross-sectional nature of the Psychiatric Morbidity Survey data does not allow atric Morbidity Survey data does not allow for analysis of the direction of causation in for analysis of the direction of causation in the associations between service use, costs the associations between service use, costs and potentially associated factors. The and potentially associated factors. The data-set does not include information on data-set does not include information on the nature of the physician-patient rethe nature of the physician-patient relationship or attitudes towards service lationship or attitudes towards service provision, which may influence individual provision, which may influence individual decisions about use of services by patients decisions about use of services by patients with schizophrenia. Also, supply-side facwith schizophrenia. Also, supply-side factors could not be considered, although they tors could not be considered, although they are likely to affect the availability of and are likely to affect the availability of and access to services, and hence costs. In paraccess to services, and hence costs. In particular, in-patient services are sometimes ticular, in-patient services are sometimes used in place of less costly out-patient used in place of less costly out-patient mental health services if the latter are not mental health services if the latter are not available (Sullivan available (Sullivan et al et al, 1996; Salvador , 1996; Salvador et al et al, 1999) .
, 1999). The interpretation of significant The interpretation of significant v v. . non-significant results is complicated by non-significant results is complicated by the potential co-linearity of variables. the potential co-linearity of variables. Preliminary analysis of the Psychiatric Preliminary analysis of the Psychiatric Morbidity Survey data found significant Morbidity Survey data found significant associations between non-adherence and associations between non-adherence and age, education, illness severity, alcohol misage, education, illness severity, alcohol misuse and residential setting (further details use and residential setting (further details available from the authors on request). available from the authors on request). Other models with different combinations Other models with different combinations of variables were tested, but we have reof variables were tested, but we have reported here those that best summarised ported here those that best summarised the associations found. the associations found.
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Study strengths Study strengths
Despite the above limitations, the analyses Despite the above limitations, the analyses are unusual in attempting to identify the are unusual in attempting to identify the factors associated with the use and cost factors associated with the use and cost of services by employing data from a of services by employing data from a national representative survey. In parnational representative survey. In particular, the link with non-adherence is ticular, the link with non-adherence is examined closely. examined closely.
Non-adherence Non-adherence
A significant association between non-A significant association between nonadherence and service use and costs has adherence and service use and costs has also been observed by Glazer & Ereshefsky also been observed by Glazer & Ereshefsky (1996) , who concluded that measures (1996) , who concluded that measures taken to improve adherence are likely to taken to improve adherence are likely to decrease total direct treatment costs. decrease total direct treatment costs. Meta-analyses of data from a number of Meta-analyses of data from a number of countries concluded that a 50% improvecountries concluded that a 50% improvement in adherence would decrease 1-year ment in adherence would decrease 1-year rehospitalisation rates by 12% (Weiden rehospitalisation rates by 12% (Weiden & Olfson, 1995) . & Olfson, 1995) .
Symptom severity and patient Symptom severity and patient satisfaction satisfaction
Our finding that costs of external service Our finding that costs of external service use were associated with severity of neurouse were associated with severity of neurosis was consistent with results from a study sis was consistent with results from a study comparing service use in five European comparing service use in five European locations (Knapp locations (Knapp et al et al, 2002 ). Further , 2002 . Further results from the latter study indicated, howresults from the latter study indicated, however, that satisfaction with services was ever, that satisfaction with services was only weakly associated with demographic only weakly associated with demographic and clinical characteristics (Ruggeri and clinical characteristics (Ruggeri et al et al, , 2004) . We would expect satisfaction with 2004). We would expect satisfaction with services to be partly reflective of use of services to be partly reflective of use of services. services.
Ethnicity Ethnicity
There is little published evidence on the reThere is little published evidence on the relationship between ethnicity and service use lationship between ethnicity and service use in the treatment of schizophrenia. A study in the treatment of schizophrenia. A study in the USA found that among adolescents, in the USA found that among adolescents, White students received more services in White students received more services in the early stages of treatment than did the early stages of treatment than did African American students, but this differAfrican American students, but this difference diminished over time (Cuffe ence diminished over time (Cuffe et al et al, , 2001) . A survey of US Medicare recipients 2001). A survey of US Medicare recipients found that among people under age found that among people under age 65 years, Whites were one-and-a-half times 65 years, Whites were one-and-a-half times as likely as African Americans to receive an as likely as African Americans to receive an ambulatory care service and 1.3 times as ambulatory care service and 1.3 times as likely to have received individual therapy likely to have received individual therapy (Dixon (Dixon et al et al, 2001) . In a study based on , 2001). In a study based on UK data from the Fourth National Survey UK data from the Fourth National Survey of Ethnic Minorities, among respondents of Ethnic Minorities, among respondents with similar scores on the CIS-R, Caribwith similar scores on the CIS-R, Caribbean respondents were less likely to have bean respondents were less likely to have used therapist or social work services used therapist or social work services (Nazroo, 1999) . (Nazroo, 1999) .
Our findings suggests that people from Our findings suggests that people from ethnic minorities are disproportionately ethnic minorities are disproportionately more likely to access in-patient services more likely to access in-patient services and less likely to access external services; and less likely to access external services; this suggests a substitution effect between this suggests a substitution effect between these two types of services. It is possible these two types of services. It is possible that this pattern is the result of a differenthat this pattern is the result of a differential response to symptoms by clinicians. tial response to symptoms by clinicians. For example, it may be the case that nonFor example, it may be the case that nonWhite patients are more likely than White White patients are more likely than White patients to be admitted to hospital. Also, patients to be admitted to hospital. Also, Nazroo (1999) suggests the possibility that Nazroo (1999) suggests the possibility that if the instruments used underestimate rates if the instruments used underestimate rates of mental illness among certain ethnic minof mental illness among certain ethnic minority groups, a larger proportion of those ority groups, a larger proportion of those who were ill in these groups would not who were ill in these groups would not receive treatment. Another factor in this receive treatment. Another factor in this pattern of service use may be the lack of sopattern of service use may be the lack of social support to encourage patients to access cial support to encourage patients to access services. In the sample, 63% of White services. In the sample, 63% of White patients reported that they lived with an patients reported that they lived with an adult to whom they felt close, whereas adult to whom they felt close, whereas 514 514 with adult to whom he feels close, and on medication for with adult to whom he feels close, and on medication for 4 42 years, no side-effects; B, higher qualifications or 2 years, no side-effects; B, higher qualifications or A-levels; C, does not live with an adult to whom he or she feels close; D, non-adherence to medication; E, less A-levels; C, does not live with an adult to whom he or she feels close; D, non-adherence to medication; E, less than 2 years on medication; F, resident in hostel or group home.Vertical bars show 95% CIs. than 2 years on medication; F, resident in hostel or group home.Vertical bars show 95% CIs.
the corresponding rate for non-Whites was the corresponding rate for non-Whites was only 42%. One study has suggested that only 42%. One study has suggested that the incidence of schizophrenia in nonthe incidence of schizophrenia in nonWhite ethnic minorities increased signifiWhite ethnic minorities increased significantly as the proportion of such minorities cantly as the proportion of such minorities in the local population fell (Boydell in the local population fell (Boydell et al et al, , 2001 ). This supports the inference that so-2001). This supports the inference that social isolation is likely to influence the types cial isolation is likely to influence the types of resources used for psychiatric services. of resources used for psychiatric services.
Residential care Residential care
A study of residents of psychiatric nursing A study of residents of psychiatric nursing homes found family contact to be assohomes found family contact to be associated with greater likelihood of service ciated with greater likelihood of service use (Anderson use (Anderson et al et al, 2001) . Our analysis, , 2001). Our analysis, which focused on data relating to residents which focused on data relating to residents of residential care homes, group homes of residential care homes, group homes and hostels, did not replicate this result. and hostels, did not replicate this result. Residents with one or more family memResidents with one or more family members to whom they felt close were no more bers to whom they felt close were no more likely to use in-patient services (odds ratio likely to use in-patient services (odds ratio 0.83, 95% CI 0.32-1.34) or external ser-0.83, 95% CI 0.32-1.34) or external services (OR 1.43, 95% CI 0.60-2.25). vices (OR 1.43, 95% CI 0.60-2.25).
An interesting finding was that rates of An interesting finding was that rates of external service use decreased as severity of external service use decreased as severity of neurosis increased. This result was consisneurosis increased. This result was consistent with a US-based study of residents of tent with a US-based study of residents of an intermediate care facility, which also an intermediate care facility, which also observed an inverse relationship between observed an inverse relationship between severity of illness and service use (Anderson severity of illness and service use (Anderson & Lewis, 1999) , and its explanation might & Lewis, 1999), and its explanation might be that patients with more serious sympbe that patients with more serious symptoms are more likely to be in a psychiatric toms are more likely to be in a psychiatric hospital. hospital. 
Age Age
Illegal drug use Illegal drug use
Interestingly, patients who reported illegal Interestingly, patients who reported illegal drug use incurred significantly lower costs drug use incurred significantly lower costs when external services were accessed. This when external services were accessed. This suggests that once accessed, relatively limsuggests that once accessed, relatively limited use of these services was made by these ited use of these services was made by these patients. This may reflect a lack of consispatients. This may reflect a lack of consistency on the part of drug users in accessing tency on the part of drug users in accessing services. services.
Implications of the study Implications of the study
Service use and related costs appear to be Service use and related costs appear to be associated with non-adherence, the degree associated with non-adherence, the degree of needs of the patient and the ability of of needs of the patient and the ability of the system to address these needs. It is the system to address these needs. It is important, therefore, to encourage interimportant, therefore, to encourage interventions that improve adherence to ventions that improve adherence to medication regimens, such as reinforcement medication regimens, such as reinforcement, , education (for both patient and family) and education (for both patient and family) and memory enhancement (Kemp & David, memory enhancement (Kemp & David, 1996; Fenton 1996; Fenton et al et al, 1997) , and to consider , 1997), and to consider the needs of individual patients when dethe needs of individual patients when designing the delivery of services. The use of signing the delivery of services. Interventions that improve adherence, including psychosocial therapies and better-tolerated medication, should be encouraged as they are likely to reduce better-tolerated medication, should be encouraged as they are likely to reduce service use costs. service use costs. The data-set did not include information on the supply of services, access to services, the nature of the physician^patientrelationship or attitudes towards service services, the nature of the physician^patient relationship or attitudes towards service provision, which might all influence the individual decisions regarding use of services provision, which might all influence the individual decisions regarding use of services by patients with schizophrenia. by patients with schizophrenia.
